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Information Disclosure Statement 

- The information disclosure statement (IDS) submitted on 4-20-05 was considered 
however reference D was not initialed since the patent publication number for the Skoog 
reference is not in a valid format. The reference has been cited on the attached PTO- 
892 with the correct fonnatting to Insure the reference is properly identified. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent In the United 
states. 

Claims 1-4, 8, 1 1-13 and 15-17 are rejected under 35 U.S.C. 102(b) as 
anticipated by or, in the alternative, under 35 U.S.C. 103(a) as being obvious over 
Bornstein et al (US 6,060,177) as evidenced by the disclosure in the instant application. 

Bomstein teaches a superalloy component comprising a superalloy-substrate, an 
alumina-containing bond coat on the substrate, an adherent layer of ceramic material 
for forming a thermal bamer and a topcoat layer applied to the thermal bamer (col. 2, In. 
59-65). 

Regarding the limitation that the topcoat Is a heat-absorbing layer, Bornstein 
further teaches that the topcoat enhances black body radiation of heat from the coating 
which reduces the temperature of the underlying component (col. 8. In. 1-3). 
Furthermore, Bornstein teaches the topcoat is composed of alumina and chromia (col. 
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3. In. 1 1-20). As was disclosed by Applicant in the specification in paragraph [001 1], 
exemplary topcoat heat-adsorbing materials include alumina and chromia. As such, 
the alumina and chromia coating of Bomstein which enhances heat radiation and 
reduces the temperature of the underlying component would meet the limitation that the 
material of being heat-absorbing. 

Regarding the limitation that the heat-absorbing topcoat is comprised of a 
thermal decomposition product of a mixture of at least one metallic element and at least 
one ceramic precursor binder component, Bomstein is silent to the claim limitation. 
However, the claims are drawn to the product, not the method of making. Absent a 
teaching of the criticality of the claimed method of forming the topcoat layer, it would not 
provide a patentable distinction over the prior art. As was disclosed in the specification 
in paragraph [0012], the topcoat may be applied by any of several methods including 
deposition as a film by CVD, PVD, plasma spray and sputtering as alternatives to the 
method steps recited in the claim. As such, the coating of Bornstein which is recited to 
be formed by any suitable manner including plasma spraying (col. 4, In. 28-33) would 
have anticipated the coating which claimed by Applicant. 

In the alternative, it would have been within the purview of one of ordinary skill in 
the art at the time of the invention to have fomned the topcoat by any suitable method 
which Is known in the art including the claimed method of forming a mixture of a metallic 
element and a binder and thermally decomposing the mixture with a reasonable 
expectation of success. 
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Regarding claims 2-3 and 16-17, Bomstein teaches tlie topcoat thickness may 
be 2-10 mils thick (col. 4, In. 6-19) which overlaps and anticipates the ranges claimed by 
Applicant between 2-10 miles in claims 2 and 16 and 8-10 mils in claims 3 and 17. 

Regarding claim 8, the claims are drawn to the article, not the method of making. 
Given Bomstein teaches the coating is applied by plasma spraying one would have 
expected it to have been just as continuous as the sprayed layer claimed by Applicant. 
Bomstein further teaches that the alumina and chromia in the topcoat are fused, further 
supporting the position that the coating is continuous (col. 6, In. 4-5). 

Regarding claims 11-13, Bomstein teaches that the surface roughness of the 
thermal barrier coating is set and adjusted to have a predetermined roughness of 
between 80-125 microinches (col. 4, In. 62-67). 



Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which fomis the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 5-7, 14 and 20-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bomstein as evidenced by the disclosure in the instant application. 

Regarding claims 5-6 and 14, the prior art teaches what is set forth above 
however it is silent to the limitation that the binder is selected from the claimed 
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materials. However, the claims are drawn to an article, not the method of making. 
Absent a teaching of the criticality of the claimed method and binding materials for 
fonning the topcoat layer, it would not provide a patentable distinction over the prior art. 
As was disclosed in the specification in paragraph [0012], the topcoat may be applied 
by any of several methods Including deposition as a film by CVD, PVD, plasma spray 
and sputtering as alternatives to the method steps recited in the claim. As such, the 
plasma sprayed coating of Bomstein would meet the claim limitations of the formed 
product. 

Regarding claim 7, Bomstein teaches that the ceramic themial barrier coating 
layer may be a yttrium-stabilized zirconia (col. 7, In. 60-67) but it is silent to the yttrium 
content. However, providing a yttrium-stabilized zirconia having the claimed yttrium 
content would have been obvious since 6-8% yttrium-stabilized zirconia is known to be 
a conventional composition for themial barrier coatings. 

Regarding claims 20-22, Borstein is silent to the superalloy component 
comprising a flowpath part of a gas turbine. However, it teaches that the superalloy 
component is used as turbine components (col. 1, In. 7-35). As such, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to have 
employed the coating of Borstein on any turbine component including flowpath 
components with a reasonable expectation of success. 

Claims 9-10 and 18-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bomstein in view of Skoog et al. (US 6,210,791 ). . 
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Bomstein teaches what is set forth above however it is silent to the topcoat 
comprising two thin layers of heat-absorbing material wherein the two layers may further 
comprise different material. 

Skoog teaches a superalloy component comprising a superalloy substrate 22, a 
bond coat 24, a thermal handier coating 26. a first topcoat layer 30 and a second low- 
emissivty topcoat 31 (col. 5, In. 17 - col. 6, In. 67 and Figure 2). Skoog further teaches 
that the combination of the first topcoat and the second low emissivity topcoat provides 
improved performance to the coated article (col. 2, In. 5-18). 

It would have been obvious to one of ordinary skill in the art to have modified the 
article of Bernstein by following the teachings of Skoog and provided a low emissivity 
coating thereon with a reasonable expectation of success of forming a coating capable 
of reflecting and reducing some of the thermal energy incident upon the coated article 
resulting in improved overall perfonmance of the coated component. 

Claims 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Skoog etal. (US 6,210,791) 

Skoog teaches a superalloy component comprising a superalloy substrate 22, a 
bond coat 24, a themnal barrier coating 26. a first topcoat layer 30 and a second low- 
emissivty topcoat 31 (col. 5, In. 17 - col. 6, In. 67 and Figure 2). Skoog further teaches 
that first topcoat layer 30 is formed by mixing metallic elements such as alumina and a 
binder such as silicone and spraying (col. 7, In. 6-25). Skoog also teaches that the 
topcoat mixture is subsequently heated to produce the diffuse reflective topcoat (col. 9, 
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In. 1-8). Such a heating step would result In a similar thermal decomposition of the 
coating mixture to fomri the heat-absorbing topcoat layer as that claimed by Applicant 
since Skoog teaches the same metallic elements and same precursor binding 
component as that claimed. 

Skoog is silent to the bond coat 24 being an alumina-containing bond coat. 
However. Skoog teaches that the bond coat is preferably fornned from a variety of 
aluminum containing alloys (col. 6, In. 17-49). It is known in the art to fomri an alumina- 
containing surface layer on the bond coat in order to improve the adhesion of the 
themnal barrier coat. As such, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to have treated the aluminum containing bond coat layers 
of Skoog to have an alumina containing surface layer in order to insure the thermal 
banier coating was suitably adhered to the coated superalloy component. 

Regarding claims 2-3 and 1 6-17, Skoog teaches that the dual layer top coating 
may have thicknesses between 0.9 mils to 1.7 mils (col. 5, In. 9-12). Although this is 
outside of the range claimed which recites the thickness may be 2 mils in claims 2 and 
16 and 8 mils in claims 3 and 17, it would have been within the purview of one of 
ordinary skill in the art to have selected thicknesses which were sufficient to suitably 
protect the substrate. Absent a teaching of the criticallty or showing of unexpected 
results due to the coatings having the recited thicknesses, it would not provide a 
patentable distinction over the prior art. 
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Regarding claims 4 and 22, SIcoog teaches that in addition to alumina, the 
metallic element may be hafnia. tantala, silica and other rare earth oxides (col. 8, In. 58- 
64). 

Regarding claim 5, Skoog teaches the bind may be silicone (col. 7, In. 7-25). 

Regarding claims 6 and 14, Skoog teaches that prior to thermal decomposition, 
the topcoat may comprise a mixture of from 1 to 55 wt% of the ceramic precursor binder 
and the remainder comprising primarily the metallic element (col. 7, In. 26-46). The 
topcoat having a mixture of 25-55 wt% of the ceramic precursor and the balance 
substantially comprising the metallic element as disclosed by Skoog would meet the 
claim limitations. 

Regarding claim 7, Skoog teaches the ceramic material layer comprise 4-8% 
yttria-stabilized zirconia (col. 6, In. 50-64). 

Regarding claims 8 and 21 , the top coating of Skoog would have been as 
continuous as the layer claimed by Applicant since Skoog teaches the same metallic 
elements and precursor binding component as that claimed. 

Regarding claims 9-10 and 18-19, Skoog teaches that the topcoat may comprise 
two layers of heat-absorbing material (30, 31) wherein the two layers comprise a 
different metallic element such as alumina In the first topcoat 30 and tantala or silica in 
the second topcoat 31 (col. 9, In. 9-24). 

Regarding claims 1 1 and 13, Skoog teaches the thermal barrier coating 
preferably has a predetermined roughness whiph may be formed by surface finishing 
steps (col. 6, In. 50-64). 
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Regarding claim 12. although Skoog is silent to the surface roughness of the 
thermal banier coating, setting the surface roughness to be within the range claimed by 
Applicant would have been obvious. One of ordinary skill in the art would have been 
motivated to provide the thermal barrier coating with such a roughness since it is known 
to provide bonds between thermal barrier and topcoat layers having a suitable strength. 

Regarding claim 20, Skoog teaches the superalloy article may be a flowpath part 
from a gas turbine ((col. 1 , In. 25-27). 

Prior Art Made of Record but not Relied Upon 

Rigney et al. (US 6,586,11 5) teaches that coatings of 6-8% yttrium-stabilized 
zirconia are conventional prior art thennal barrier coating materials for superalloy 
components (abs.). 

Any inquiry concerning this communication or eariier communications from the 
examiner should be directed to Jason L. Savage whose telephone number is 571-272- 
1542. The examiner can normally be reached on M-F 6:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer McNeil can be reached on 571-272-1540. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infomation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomnation for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Jason Savage 
3-9-06 




